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(54) POSITIVE ELECTRODE ACTIVE MATERIAL FOR LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive electrode active material for lithium 
secondary battery and a method to manufacture the active material, assuring a high battery 
capacity, mean discharge voltage, charge-discharge cyclic durability, and the safety. 
SOLUTION: A positive electrode active material for a lithium secondary battery is formed from 
a lithium-containing compound oxide expressed by LiNixCoyMz02, where M is either of Al, Mn, 
Ti, Mg, Cr, and the conditions should be met that 0.95<x+y+z<1.05, 0.5<x<0.9, 0.05<y<0.3, and 0< 
z<0.2, wherein the half-value width of the diffraction peak at 20=65±1° in X-ray diffraction 
should range between 0.13° and 0.20° . 
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#r©, 2e = 65±r (iio)®fcr*r5 
<is]Wtr-^©^iiii@fio. i6i°-es.ofe 0 

[0 0 4 1 ] ±IBL iNi 0 . ,eCo 0 . i 8 Mn 0 . oe0 2 *& 

xzm^xmi tmmzLTmm&m&mmLtzo ^© 

«gf^ 2. 5~4. 3 Vfc*H-S«IJ«««**tt 1 8 3 
mAh/gT*&tb *B»l»«¥J£«mtt 3 . 7 6 7 VT* 
20 2 0®3£«S-tM*;M£©&SfcJ: 1 8 3mAh/ 

feo mMnmueai 8 8°CT-&ofc«, 

jk®m & 7 u -e « «: * * fc *et«B * aur b x mtc - 

^bfc£$fcj*U 3 0 O'CCT 5«flH*ISJ*1-*Ci: , C«fc 

[0 0 4 2] RtMfttTkMfbU^-^A l*ft«8»**fi 
30 m fcHbn— 5— m— ***>fc % S»»5fc# 

lWS«fi8fc«Stt«Sff ofco ifeftfe, L i N i o. 75 
C oo. 22 T i 0 . „ ! 0 2 ^*l:-3Mt> 08 1 i:l§l«(c:b 
To CuKalSffifflU Xi^lHlflf^^bfco C©X 
i^[H]W©> 2 (9 = 6 5 ± 1 0 {C*3(t§. (110) BC 
a^3<|3]#ftr-^©^ffi*i(iO. 
[0 0 4 3] ±IBL i N i o. tsCoo. 22 T i». o 3 0 2 ^ 

2. 5~4. 3 V(Cfe(ti,W)«»«^attl 8 7 

40 mAh/g-c^u, mmmnw-^nmt^ . 7 9 5vr- 

feO. 2 O03teJKS+>'l'^;u^©iffiJ±l 8 7mAh/ 
gX&itzo «1 ^ISHtfCbT, ^S^HI^fi 

to *<Dtgm, %,mmifeumti 9 5'c-c-feofco * 

^^DA4^)^)^^feL i N i o. 75C Oo. 22 Mg 0 . o 3 0 2 
JSVL i N i o. 75C Oo. 22 C r o. 03 CMC-oiiT 
©IUWt-^©*1iii|BA s »^tl, ®nfett?tb^ft4*sf#e» 

50 [#J5] 0>J1 i:isib<, -s//r;i/i:riy^h©^fL^n 
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i o o~i 5 o°cizhQm£-ttzz.tiz£.y)mtitifrm. 

(Ni : CoB^ttlt 0. 8:0. 2) 
•^A l**n*J»*fc£iI^U Uzr4 h-=i — 5>x?-f 

hmmikmfrL.tezmmicfttMLtzo mi tmto-^ 

mtftizmmv. 4 9 o-ct- im$&fti,xm8>t&f8.*ft 
ofco SM^e> 4 9 (roxcD^iigfci: 1 0 o°c/m. 
4 9 o°c^?. 2 0 o°cmT-<D&umm4 0 o°cvb$t-& 

[0 0 4 4] sif^jEig^ffiffiffi J: >3^^m 5 tti bB?g 



1 



mzm^i,, mm4 o#.m%<Dmm-mm%ffiT-c. 1 

9 0°ClZX2mm&ftlsX&®&f&*'i7-?tz o ^ia/pe» 
7 9 0 <, CST-©#Siiffitt2 0 0°C/B#t: U 7 9 0°C 

2 0 0 o C£T*©P$iSaKtt 1 5 0°C/B#i:Lfeo 
#J 1 hl^ttUbT, L i N io. soCoo. 20 0 2 ^*(^o 
l^T, CuKa^£<£fflbfcX$S£®^£$j;£bfco CCD 
X^H5fO, 2 6> = 6 5 ± 1 0 fC&ttS, (1 10) I 

\zm-3<m%\v->7<D¥m.mzo. 1 4 2° T-&-?tzo 

[0 0 4 5] ±I3L i N i 0. .,Co,. i.O^^fflv^ 

xnmmzz&n tmmtzLxmm^tz^m, 2. 5~ 

4. 3 Vtc;fctt£#JJ&&®g«fcj:l 9 8mAh/g-C$, 
WmWim¥-&)mEEl*3. 7 6 0VtS.!). 2 0i^ 
Mt^'i';i/iffltilil9 7mAh/g^ofc 0 £ 

a-r-#sbT^M^fia4^bfe 0 *<D&m. mm 

fflZSUmit 1 8 3°CT&o7c„ 
[0U6] #lii:liilb<U —v>r)\>h\^n)\, b(D%ti?n 
<DT>^>mi&zm-&^ l~5mEE©ff*TT- 

1 0 0—1 5 0°C£Jin#fc;*-ti-£Ct:lcJ; Df#e>*lfcil 
(Ni : CotDm^tm, 0. 8:0. 2) i:*K-fbU 

h^IJA^A^&Sffiltfc^tiJlbfco SS£ 2. 8m, 
412. 8 m, Jiffs* 2. 8m©iHl:*Ft, fi#M»*#3fc 
t*£*l,fc±g3»fg£SUiU 5 1 5°CT-1 8B$P^f#b 
Xffi®t&l&$:?Titzo ^jg^e.5 1 ST^C^^Ste 
3 0°C/m, 5 1 5°C*>£> 2 0 0°CST(DMB#P^li5 
(f$fiaS6 3t/^) X-&r>tzo 

[0046] m®&mm<Dmm&*)&}fczm<Dtii^nm 

^> ^tmI®^fiE^©J|»i*i*3£abfco ±13 

•stsmm-mrnHMTx; 7 7 o°cict 3 5m?s&&L 

X'&gtmi&ZfT ofe 0 g?S;E>e> 7 7 0°Cg;T-©#Ngj8g 
tt7 0°C/B#i: U 7 7 0°C^?> 2 0 0°CST-©^aM 
»±6 0°C/B#i:bfco 

[0047] f#e>*xfcLiNio.»oCoo. 2 oO 2 3)f&5fetcr 
out. tISiatbT, CuKaiSa5:ffifflbtXi^ 



(7)3§il2 0 0 1 -3 5 4 9 2 (P 2001-35492 A) 

12 

®#f£$]/£bfco C©X£||I]fr©x 2 0=6 5±1° fc: 

(110) ffi{C»-3<0#ft-*©*(iIfBf± 
0. 12 5° T'&ofco 

[0 0 4 8] ±I3L i N i 0. 1.C0,. 2 o0 2 !f»5fc£ffll , > 
TmMt4fg*0iJ 1 i:l5j«{r bTffpffibfc^. 2. 5~ 

4. 3 VlZiSttZWmi&mmmtel 8 7mAh/gt* 

5, SJWK^tSlftffitt 3 . 7 3 0VT-&D, 2 0 035 
ttt-f ^^fflgili 1 8 2mAh/gt$iofco * 

tz, mmmm\z, ^m^mmmmzx s-c/frcom 
io mx-wuLx^mm^m^m^Ltzo *©*£*, mm 

fSa&SKtt 1 T6°CX$>itz e - 

ft^ig^u. i%mxxx&ik$i£tz&i)iv>)*i)mLxm 

fc- y>rA-D;w hTkK-fb^J (Ni : Co©I)§mt 
tt, 0. 8:0. 2) ^Tk^bU^-^A l7K«]^*i: 

mmzjzmLtzo mi tm^a-^-^-^^-)i>\z, 
mm®&wftmzntz±mmm*mmmzm%iL, 5 1 

5°CT-5B#^ffi^FbTBUe^m^ffofeo SlS7>e.5 1 
20 5°C^©#S^S(i5 0°C/l$, 5 1 5 0 C#>e> 2 0 0°C 

^X'(Dmumm±5nrs (mumme 3°c/m) t-&o 

tZo 

[0 0 4 9] BU®^^©W^J:t3»**mt)HlbSJg 

urn, mmzmm.mjim.aynvf.^m^tzo 

[0 0 5 0] ±IBi:|5]bD— y-/\— 7«>M^A 
□ t> £ tB P £ T- ©SJK^tgjg £ IB«©«^S * 3£x. 
t, mi^^©«9«:^3EiAbfc^^a^fl<}(c«^ 

u mm4 ofrm%(DMm-mm%mTx; 1 1 o°c\z 

T8B#F^{£#bT&©&/j££*T-3fe„ SiS^t.7 7 0"C 
30 *^©#?a^SJi5 0'C/ISK 7 7 0°Ct!p6 2 0 0°Cgl 
•^©^®^*Ji6 3°C/B#T**-=.fe 0 

[0051] mihmmzLx, m^titzhiN i 0 . « 0 

Coo.toO^lcout, CuKai^^ffifflbfcXSI 
@$r$:«Lfeo Cl©XiSStal*r©, 2 6> = 6 4±1° (c 

(110) BtcS-3<E#f£-^©iHMifi 
0. 118" "Cafeofco 

[0 0 5 2] ±B3L i N i o. ..Co.. 2 »0 2 |9*SfflV 

xmmvtm*wm\stzi&m, 2. 5-4. 3vt*s»-5 

182mA h/gt*D, «J«BS5cS¥fcj 
40 3. 7 1 5 VTr&'K 2 0&-ftWLflft<( ZfrVtO) 

§ilil7 5mAh/gf^fc„ Sfc, ^Jltisifil 
fc, /HE^MIftfiffht:T5 ,, C/'«-©^ST-#SbT^ 

9°CX$>-otzo 

^y^-ny^VhzkKfbftl (Ni : CoCH^Ftbtt, 
0. 8:0. 2) fc*»<b'Jf-">Al*|P«J»*fc*jB 

50 t^Wbfco ^Jl fcHtn-?-;\-x+*>C, ±13 
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mmz&mmzm&i,^ 5 1 5\^5«HB«**LTffii« 

ttJtSfifofco 13^6 5 1 5 °C^(D^m&it 5 0 °c 
/B#, 5 15Wf>2 0 0"C*T-CD^S^ratt5Nfra 

[0 0 5 3] BU©«l^©^li«fct)«&<*S:^t3tBUII?i 

sjk. w«tgfrs«ia«<z)»<*:*3e*bfc. sirs 

&l&<D'&mftffl&2 O^S-Cafeofco ±8Bi:|Hlbn-^ 
-;\-* > ^ ffl ^ AD <P e. t±J □ £ T- ©SJg^lS^ 

tzmm*»i%mizMi&L, &m4 otmx^tsmm- 10 
fiot. gaa>e> 7 5 o°c£x- <D wummt 5 o°c/m 

tLs 7 5 0°C*p£> 2 0 0°C£-?;©P$i&^Jg{±6 3'C/ 

[0 0 5 4] 0>J1 iilBMitcUT, f#?>ixfcL i N i .. 80 
Co,. !0 0 2 »*Cout, CuKa^dfflltXSI 
IHWX^^ h^^gij^bfeo C©Xifc!g[H]#T©, 2(9 = 6* 
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5± 1° idiJtt-S, ( 1 1 0) Mlzm-3<®$i¥—S><D 

*mm&o. 2i5° x&itzo 

[0 0 5 5] ±IBL i N i 0. «oC 00. 2 oOi.*S}5fc£ffiU 
T«mi4tgSffFffibfe^*x 2. 5~4. 3 Vtcistt-S 
fm&Wgfitt 1 7 8raAh/gffet), 
«ff{*3. 7 6 5VT-fc?K 2 0IH5SS!f«-y-'f 
§Hil7 7mAh/gtife^L 3=fc, #j 1 tmm 

t> ^s^^naatf-^T 5°c/^-©3gjKT*#?abT^ 

[0 0 5 6] 

<,>Sfc*¥±9*^ «ftfcasife«1M jrMtf&tt^AZFB 



7D> h^— ^©M# 

F*-A(##) 4G048 AA04 AA05 AB05 AC06 AD06 
AE05 

5H003 AA01 AA04 AA10 BA01 BA03 
BB05 BC06 BDOO BD01 BD03 

5H014 AA02 BB01 BB06 BB17 EE10 
HHOO HH01 HH06 HH08 



